Space Shuttle Program - Tin Whisker Mitigation by Nishimi, Keith & Kessel, Kurt
CO
 
•
0 CD
CD
 
-
I
0 m Cl) B CD
0
 
0
 
-
'
 
I
 
0
 
-
S 0 CO
 
-
S 0 CD
 
-
S 0 -I
'
-
U II (.
 
0)
 5.
Cl) 0) C, CD 5I 5I' -D -I 0 1 0) 
https://ntrs.nasa.gov/search.jsp?R=20130012957 2019-08-31T01:02:55+00:00Z
a
) 
0)
E 
:
a).
-
 
Co 
—
-
 
Cl) 
U)
>.*
E 
U) 
Cl)
-o
-
 
a)
Cl)
Cl) 
2 
a) CO
0
 
o
-
-
 
-
a) 
-D
-o
 
U)
.2
>
 
E a)
CO 
I
-
 
CO
a) 
-
 
U)
0
.)
-
 
>
U) 
-o
_
c
\J
 
o
0
)
U) 
w
a) a)
a)
a
 
-
.
-
a)
a) 
0
)
C/) 
U)
W
 
o 
•Qa)
a)
2
0) 
-
 
U)
CD
0
 
.
.
 
(1)
L
0
(/)
U) CO
a)
a) 
0
)
a)
-
-
 
O
a)
a)
C/) 
o
a) o 
(I)
(/)5
-
C
O
E
0) 
z
w
:0) ->
Z
4
2 (Q 0•
 
C,). 0 C') 0 
C/)
t) 
o
i(
0
O
) 
0
0
)0
)0
) 
C
D
0.
JJ
 
3
(5 
'
O
0
) 0
0
 
0 ><
CD 
-
' CD
0 - 
0)
CD
ci) 
-
z
11
 
CD -, 0
0
0
) 
(/)
0 
2.
0 
0
_
'
(0
.
0
 0
-
' 
111 -
-
	
C
D
)	
Q) 
-
 
0)	
CD 0 1 
	
0)	
C)
 
Cl
) 
	
C
)	
CD
 
-
,
 
o = 
-
o -,
 0
-
, 
	
CD
	
0 
0 
	
0
	
CD 
o
 
0 
-
h
 
-
 
-
'
 0 0)
.
 
2
O
O
) 
/,
0
=
O
 
03
00
) Cr) 
:•
2 
0c
n0
 
o	
'
c
 
-
'	
-
+
 d 3 
_
-
C
D
 
0
-3
 
-
-
'C
,) 
0
C
	
CD
 
C
n=
o-
. 
0
-
_
 
-
'
C/) 
-
'

0
0
' 
-
'
2
 
=
	
0) 
0
)5
 
3 
=
 
o 'I-'
0) 
B 0) 	
(0 
=
 
1
<
.
-
-c a) > 0 E a) a) > 0 0 -0 -o C,) 0 0 > C/) 0 U-E a) Cl) > (I) 0 0 0 U- F H
0
 
0
 
C'.J 
I * C', 0 •0 L Q)
•
•
•
S
S
S 
O
5
Z
C
/)
C
/)
 
C
D
0
)
-
.
 
CD
 
0
=
C
l)
CD
-
3 
s.1
u
CD
 
C
D
-
CD
 
!
-
N
ij
2 
=
,
,
C
l)
-
i.
Q
m
 
-
.
-
,
C
n
=
-
-
-
-
3
c 
m
=
ii
g
 
0
-
-
,
Cl) 
0
-
CD
CD
CD
CI) 
Cl
)
,J
#
CD
 
-
,
(•)
-
.
 
0
-
-
—
 
'.
1)
—
—
 
CI)
-
-
-
C
D
 
Cl
)
C
o
C
/)
5C
l)
 
CD
 3
3
-
'9 
a
-
3
0-
C
D
 
CD
Cn
 
Cl,
 
(0
 CD CD -' C) 0
•
S
S 
CD
)
0
0
-
,
-
 
CD
 
c^ o
c
.
0
-
8
C
D
 
-
'
33
 
—
.
Cl)
 
w
o
o
C
l,
-
0
-
0 -Q
C
D
Q
fl
 
3
<
C
D
(
0
:i (0 
C)
CD
 
_
_
_
_
:3
-
.
I-
,-
-
S 
o
-
—
?
-
—
 
)
C
D
Q
)C
I)
,
:
0
 
-
-
Z
0
OQ
-
S 0-
-
.
 
-
 
o
_
=
_
C
n
—
..
. 
-
.
^
 
-
,
 
,
,
(/)
W
-
CD
. 
Cl) 
CD
 (J)
Q
w
—
 
.
V Y
C
D
 C)
—
 
C
D
a
-
+
1
CD
 
-
'
-S
=
CI)
CD
 
X
 
0-
Cl
)
CD
—
 
CD
 
C
D
-I
•
-
,
 
Q)
.
0
-
-
CD
—
 
C
0
)
0
 
-
I.
' 
CD
3
C
D
 1
0
 
0
- 
-
'
(0
 
0
-
0
-
c) 
0•
 
0 C,) 0 I 
	E
	
-
 
	
o
	
Co 
'4-
	
Cl)
	
0 
	
U)
	
-
 
-o 
	
E
	
-U, 
C) U)
E 
	
L.
	
C) 
-
	
C)
	
0
	
CO
	
-
 
	
0
	
U
)
 -
 
-
	
>
0
	
U
)O
 
O
	
U
) -
	
0
>
 
-
 
-
 
	
CD
	
O
.Q

U
)
.. 
	
0
C
)
	
2L
5 
E
	
O
C
)
O
C
O
C
O
-
•-
	
0
E
o
 
E
	
-a
	
a) CO
	
CO 
C
o
U
)i
O
9
D
) 
—
C
)C
)
U) 
>
	
>
E
	
)
o
0
)
 C
)
 
c
o
 
-
.
	
C)
	
-
	
CO CD
	
(_) 
O
	
U).?E0 
	
0
	
U
)U
)U
)(/) 
—
	
C
I) 0
 
U)
	
-
 
>< 
	
C
O
C)
	
0
)0
) C
o
	
E 
O
U
)0C
)E
U
)U
)o 
'4s&
.2
w
o
<
5
o
o
c
L
L
... 
	
•
	
•
 
•
 
•
 
•
 
•
 
•
 
•
 
•
 
U
-
-
C)
C)
U
C)
U
Z
 
0
 
-
,
0
 
—
 1
0
 
—
 
-
1
0
 
—
Q
)0
 
#
s
 —
 
UJ
	
-
'
>
 w 
a.
 o 1 I o 1 C,,
C) —. 0 -, m 2. CD
C) — 0 C
C) — 0
C) — 0 -, l
CD
C) —
 
30
 
CD
Cl)
Cl
) 
_
 
—
CD
 
CD
 
a
-
-
'
 
—
n
 
(a
—
e
 
03
 
-
I 0 
-
, 2. CD
m
 
C)
0 m
 
(4) -I 3 0) CD 
-
-
N) 
N)
0)
O 
CD
C)
0)
0
0)
Q
N) 
CD
CD
(0
0
C)
0
0
REPORT DOCUMENTATION PAGE 0MB No. 0704-0188 
The public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources. 
gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of 
information, including suggestions for reducing the burden, to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports 10704.01881, 
1215 Jefferson Davis Highway, Suite 1204, Arlington, VA	 22202-4302.	 Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any 
penalty for tailing to comply with a collection of information if it does not display a currently valid 0MB control number. 
PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS. 
1. REPORT DATE (DO-MM- YYYY) 2. REPORT TYPE	 3. DATES COVERED (From - To) 
May 20, 2009 Power Point Slides 	 March 2006 - April 2007; May 2009 
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER 
Space Shuttle Program-Tin Whisker Mitigation NAS1O-03029 
Labor Flour Rough Order of Magnitude (ROM) Estimate __________________________________________ 
5b. GRANT NUMBER 
5c. PROGRAM ELEMENT NUMBER 
6. AUTHOR(S) 5d. PROJECT NUMBER 
Kurt Kessel
5e. TASK NUMBER 
5f. WORK UNIT NUMBER 
7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION 
NASA Technology Evaluation for Environmental Risk Mitigation Principal Center - REPORT NUMBER 
Kennedy Space Center, FL - Mail Stop: ITBINC 
9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR'S ACRONYM(S) 
NASA Technology Evaluation for Environmental Risk Mitigation Principal Center - NASA-TEERM 
Kennedy Space Center, FL - KTA2
11. SPONSOR/MONITOR'S REPORT 
NUMBER(S) 
12. DISTRIBUTION/AVAILABILITY STATEMENT 
Available to Public 
13. SUPPLEMENTARY NOTES 
Prepared using "Space Shuttle Program-Tin Whisker Mitigation, K. Nishimi, Intl. Symposium on Tin Whiskers, Apr. 2007 (http:// 
nepp.nasa.gov/whisker) and data provided by the Orbiter Program Office - Orbiter Avionics and Electrical Systems 
14. ABSTRACT 
Space Shuttle Program implemented tin whisker remediation strategy following discovery of tin whiskers in Orbiter hardware 
15. SUBJECT TERMS 
Lead-Free, Pb-Free, Tin Whisker, Shuttle 
16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 
ABSTRACT
18. NUMBER 
OF
19a. NAME OF RESPONSIBLE PERSON 
Kurt Kessel a. REPORT b. ABSTRACT c. THIS PAGE 
U U U
IJU
'
19b. TELEPHONE NUMBER (Include area code) 
321-867-8480
Standard Form 298 (Rev. 8/98) 
Prescribed by ANSI Std. Z39.18 
